INTRODUCTION
The incidence of CD is higher in Western industrialized countries. The prevalence of CD in children younger than 20 years of age is 43 (95% CI, 40-45) per 100,000 people and for adults it is 201 (95% CI, 197-204) per 100,000 people. www.irjournal.org 
Study Design
The International Organization for the Study of Inflammatory Bowel Disease (IOIBD) index, the CRP levels, and the number of recurrent or aggravated cases during the followup period were retrospectively analyzed. The IOIBD index consists of the following 10 factors: abdominal pain, diarrhea (>6 times per day), an anal lesion, a fistula, other complications, an abdominal tumor, weight loss, high fever, abdominal tenderness, and hemoglobin <10 g/dL. Each factor is scored as yes=1 point and no=0. All patients consented to receive either ADA or IFX treatment as part of a compassionate-use program. The patients were given details about each therapy and selected their own treatment. Clinical follow-up took place at 2, 6, and 8 weeks, and at 8-week intervals for 2 or more years after initial treatment.
Clinical Therapy Methods
The CD diagnosis was based on clinical symptoms, endoscopies, histopathological biopsies, CRP and other relevant blood examinations. The diagnosis of perianal fistula was based on the results of an MRI, endoanal ultrasound, and an examination under anesthesia by experienced colorectal surgeons. Fistulotomy was done for the SC fistula and a drainage seton was used for other fistulas. The indication for tumor necrosis factor-α (TNF-α) antibodies was based on the abdominal condition. When steroid hormones or immunomodulatory agents showed a loss of response, TNF-α antibodies were considered. IFX (5 mg/kg) induction was administered at week 0, 2, and 6 and maintenance therapy at 8-week intervals. ADA induction treatment was started at a dose of 160 mg and an additional 80 mg 2 weeks later. Maintenance therapy was 40 mg every 2 weeks.
Clinical Evaluation
The following definitions were taken from the IOIBD guidelines: recurrence is the reappearance of symptoms after healing, and aggravation is defined as discharge, swelling, or pain that becomes more serious without treatment. Complete healing is defined as no symptoms or drainage for a minimum of 2 weeks.
Statistical Analysis
Quantitative variables were analyzed using Student t-test. Categorical data are shown as the number and proportion of cases (%). The chi-square test was used to assess the categorical variables. Univariable and multivariable logistic regression were used to assess the risk factors for recurrence or aggravation. The OR for the outcomes (including 95% CI) was estimated for each variable in the model. Statistical analysis was performed by using SPSS version 13.0 (SPSS Inc., Chicago, IL, USA). A P-value less than 0.05 was considered statistically significant.
RESULTS

Patient Characteristics
1) The IFX Group
Twenty-seven of the 31 patients (87.1%) were male and four (12.9%) were female, with a mean age of 29.2±8.9 years and a mean disease duration of 7.2±6.8 years. According to the American Gastroenterological Association classification, 54.8% of the patients (17/31) had a simple anal fistula and 45.2% (14/31) had a complex anal fistula; 64.5% (20/31) required a seton. The follow-up period was 68.1±11.7 months.
2) The ADA Group Fourteen of the 16 patients (87.5%) were male and two (12.5%) were female, with a mean CD onset age of 32.4±9.7 years and a mean disease duration of 8.9±6.5 years. The fistula classification were as follows: 56.3% of the patients (9/16) had a simple anal fistula and 43.8% (7/16) had a complex anal fistula; 68.8% (11/16) required a seton. The followup period was 36.1±3.9 month.
There were no differences in gender, disease duration, age of CD onset, intestinal location (large intestine and/or small intestine), fistula classification, seton placement, IOIBD score, CRP, and frequency of injection between the IFX and ADA groups (P>0.05) ( Table 1) . www.irjournal.org
Cumulative Rate of Nonrecurrence or Aggravation of Fistula
The cumulative rate of nonrecurrence or aggravation of fistula was 62.5% in the ADA group and 83.9% in the IFX group at 24 months after treatment (Fig. 1 ).
Univariate Analysis of the Risk Factors for Recurrence or Aggravation
The risk factors for recurrence or aggravation were significantly correlated with seton placement in this study (P<0.05). Moreover, the risk factors may be related to gender and fistula classification but no clear correlation was found (P <0.05). Age, intestinal location, disease duration, IOIBD score, CRP level, elemental diet, immunomodulator use, follow-up period, and IFX/ADA induction were not identified as risk factors for recurrence or aggravation (P<0.05) ( Table 2 ).
Multivariate Analysis of the Risk Factors for Recurrence or Aggravation
The risk factors for recurrence or aggravation were correlated with seton placement (P <0.05). Moreover, the risk factors may be related to fistula classification but no clear correlation was found (P<0.05). There was no significant correlation between the risk factors for recurrence or aggravation and IFX/ADA induction (P<0.05) ( Table 3) .
DISCUSSION
TNF-α antibodies (IFX, ADA, and certolizumab) are effective for both induction and maintenance in moderate to severe CD in adults (including patients with a perianal fistula). 9 IFX is a chimerical monoclonal antibody comprised of 75% human and 25% mouse sequences. However, the murine component is potentially antigenic for humans. Repeated infusion may cause the patient' s immune system to produce antibodies against IFX that may reduce the efficacy of the drug, and may even cause anaphylactic shock. 10 In order to lower the risk of negative immunogenic responses induced by chimeric antibodies, new studies attempted to replace the mouse-derived sequences to create fully human monoclonal antibodies. The result was the development of ADA, the first fully human antibody to be approved for clinical treatment. Some studies have found that ADA was more effective in short-term clinical response/remission, in longterm remission, and in obtaining complete fistula healing, compared with placebo. ADA has also proven to be effective in patients who no longer respond to or who develop intolerance to IFX.
11
Perianal fistula in CD is usually difficult to treat because of the high rate of relapse after cessation of treatment. Although the introduction of IFX has increased the efficacy, the results are still disappointing, especially for complex fistulas. A British study showed that only 29% and 42% of the patients achieved complete or partial remission, respectively, when treatment combined a surgical procedure with IFX. 12 Echarri et al. 13 found that complete cessation of drainage occurred in 50% of the short-term cases, and that 87.5% were able to maintain this effect over time (follow-up period of 48 weeks). Sands et al. 14 reported abscess development in patients with fistulizing CD was not dependent on cumulative IFX exposure. The efficacy of ADA for perianal fistula with CD is still not very clear because a dedicated controlled study has not yet been done. Castaño-Milla et al. 8 reported retrospective data showing that ADA was effective for the treatment of perianal fistulas in CD patients naive to anti-TNF drugs. Our study examined the clinical efficacy of ADA versus IFX in the treatment of perianal fistulas in CD and the risk factors for fistula tract recurrence or aggravation were analyzed. The retrospective nature of this study was a limiting factor. The treatment of the IFX group began 5 years earlier than that of the ADA group. Thus, the follow-up period was longer in the IFX group. We compared the efficacy of ADA and IFX and found that there were no differences in gender, disease duration, age of CD onset, intestinal location, fistula classification, seton placement, IOIBD score, CRP, and frequency of injection between the two groups. The rate of nonrecurrence or aggravation of fistula was 62.5% in the ADA group and 83.9% in the IFX group, during a follow-up period of 24 months. We hypothesized that ADA was less effective than IFX for anal fistula in CD but found that there was no significant statistical difference between the two forms of treatment. However, we found that the seton was an independent risk factor for recurrence or aggravation of the fistula tract. Although this risk factor did not correlate with fistula classification, we hypothesized that a risk factor may be the fistula classification itself, because we only used a seton in patients with a complex fistula. Patients with a complex fistula were likely to experience recurrence or aggravation. The results were consistent with the findings of a study by Tozer et al. 15 We also found that the risk factors may be gender specific because no female patients in our study experienced recurrence or aggravation. However, further research is needed to support these findings. The rates of loss of response were 12.9% and 25.0% in the IFX and ADA groups, respectively. When a biologic shows a loss of response and the patient experiences a recurrence of fistula, we reinsert a seton and use another biologic.
In conclusion, our results suggest that ADA may be less effective than IFX in the treatment of perianal fistula in CD. Fistula classification may also be an important risk factor, as complex fistulas are more likely to show relapse or aggravation.
